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. .~ , 

'-■ A resir.-encapsulated semiconductor device us :-- 
a lead frame which is shaped ir. acccrdar.ee with a twe-ste? 
etching process to a body wherein a thickness of i-.-.er 

:* '-he lead frame blank. 



is less then that 



ir.r.er leads havir.g the thickness less thsr. that cf the 
lead frane blank; and 

terminal columns integrally connected to the inner 
leads and having the sane thickness with the lead frame 
blank, -.he terminal columns possessing a cciumn-shaped 
configuration which is adapted t= be electrically connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, the terminal columns 
having terminal portions arranged on top ends thereof, the 
terminal portions being made of solders, etc. and exposed 
to the outside beyond a resin encapsulate, each inner lead 
possessing a rectangular cross-section and having four 
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surfaces incl"dino a f < - S t «:■.---.-„ 

Sw.. c ^e, a second surface, 

third surface and a fourth surface, the ; irs - surf .. £ , £ . 
f-ushed wi-h one surface of a remaining poiticr. c , 
inner lead having the sane thickness with the lead = 
blank while being opposed to the second surfsce, 5 - = ea. 
of the third and fourth surfaces having a concave £ -= r 
depressed toward the inside of the inner lead. 

2- A resin-encapsulated semiconductor device usm 
a lead frame which is shaped in accordance with a twc-ste 
etching process to a body wherein a thickness of inner 

leads is less than --a- , . - 

c - w - — e frame blank, 

comprising: 

inner leads having the thickness less than that of the 
lead frame blank; and 

terminal columns integrally connected to the inner 
leads and having the same thickness with the lead frame 
blank, the terminal columns possessing- a column-shaped 
configuration which is adapted to be electrically connected 
to an external circuit, the terminal columns being disposed 
outside of the inner leads in a manner such that they are 
coupled to the inner leads in a direction orthogonal to the 
thickness-wise direction thereof, portions of top ends of 
the terminal columns being exposed to the outside beyond a 
resin encapsulate, each inner lead possessing a rectangular 
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cross-section and having four surfaces < n ~i.-, n . . 
surface, a second surface, a c . 



surface, the first surface beirvj 



-sr.ec with cr.e suriac 

£ regaining portion of the i--o- •--..„■_ 

..c g tr.e Sc.*:. 

ckr.ess with the lead frame blank. whi; 



-e oeir.c zppzsez t 

each cf the 

surfaces having a ccncave s: 



re secc.nc surface, and each cf the third - 



.ape cepressed toward the inside 
cf the inner lead. 



The resir.-encacsulated c,-.-^.- . 

w-w^cr device as 

claimed in claims 1 or 2, where- * se ~-~~^„_ . . 

- 5e..,.ww..cu;:or cr.ip is 

received inward of the *— - c _, , 

-e s =s, and electrodes of the 

semiconductor chio are e ' e ~~ 

' " e c --- v connected to the inner 

:eeds -•-•rough wires, respectively. 



The resin-encapsulated semiconductor device ai 

claimed in claim 3, where-' ~ - -.o ' * 

e - " ,:e - eao frame has a die pad, 

s mounted onte the die pad. 



end the semiconductor chio 



5. The resin-encapsulated semiconductor device as 
claimed in claim 3, wherein the lead frame does not have a 
die pad, and the semiconductor chip is fastened to the 
inner leads using a reinforcing fastener tape. 



The resin-encapsulated semiconductor device a- 
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cl.in.ed i„ eJ .i„ 2 or 2. wh.r.i., th . se„icor.duc-.cr ch: = 

-astened by means of i nsu i nrt .... 

*.'5u.c^.pg acres* ~~ - • 

* cw..c£>_*e w c t ne sec 

surfaces of the inner leads on cne surface t— - _ . ." 
_ - w — * »- • * «*r. 

~" e e -ecrroces are located a-- 

e.ec wc.iy .connected to the 

surfaces of the inner leads through 

^ * • ,s -*s5 / rescect.v^ v 

The resin-encapsulated semiconductor device 
1 or 2, wherein 
fastened to the second surfaces of 



ceisie- ia claims 1 or 2, wherein the ser-'^ 

wne ser.^conc-jctor chio 



• eacs oy cj.t.c 

-r.erecy to be electrical 1 



*y connected to the inner lead- 



i DETAILED DESCRIPTION 0? THE IK VENT I ON] 
' r - £1D OF THE INVENTION) 

The present irver-<->- 

<s.es a resin- 
encapsulated semiconductor cev- - e cs - h u 

" e Cs -"° ole °' meeting the 

requirement for an increase in -he n-h., 

-ne n^...oer of terminals and 

resolving problems which a-e »,„.h • 

a.e caused an association with 

Position shift and coplanarity of an outer lead. 

(DESCRIPTION or THE ?5IOR ASTJ 

»,., s„ow S th . cen figur , tion of , g . ner>Uy 
*»* .-esin.encspsu.sced semiconductor device plascic 
1~- f.« p.c k e 8 e,. Tne she „ n r esi„-e„cap SOJ s t ed 

se.icond.ctcr device includes s die psd IM1 having . 
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semiconductor chip 2520 mounted the^eo- osl - • 

w..e.eo. w outer :^-- s • = • - 

to be electrically connected -_ c - e a . ca ..- 

-..e associated -•' c 

inner leads 2522 formed 

--f-.I-y with :he ss = -r :e6=s 
r-- ia 8 S530 for ele=crica21v 

= s* the inner 2eacs 25-2 - - e „ . ' * 

...e ocnci.-.j Pod if:; sf 

ser-cr.ductcr chip 1=20, and £ ..... 

« --s_n -^o encapsulating t-- 

semiconductor ch-'o '=?o 

* " ex:srna2 «* »»-.«»««. TS;s . 



:cr.ducccr chip 2520 „ the 
"a--:sc:u:ed by encapsulating the 



bc "='--? pad 



20 
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=ri, t s 

— =t.. :e3 oy encapsulatinc . 
with th- — a <- - ' - wCn= ' JCtor chip 2520 

dev<>. -• - c PS--atec semiconductor 

aaab « =' =h« inner leads 23" - s e ,v 
~* • " s eo - va - to that 
6 CDncil ~ Pads 2521 of . 

t „„ "'- se -=onductor chip 2520. 

~~. ----- 25(b) shows the CDnfi«r.-'o- c* - 

fra-r* * monolayer lead 

~ Se= es £ " assembly member of -k. 
<. p _.- . e - es -"-encap S -_-lated 

se..... wsi :::cr device shown i n p- - - 5a e K 

-5a. such a lead frame 

r r: ctor cmp - th * inr - ^ ^ - 
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Such a lead frame is formed from a highly ccr.cjctiv* = 
such as a cobalt, <2 ailoyja 42* N -r e _ 
alloy by a pressing working process cr an etching cr cress. 
"3. ISlb.MO; is a cross-sectional view taken alrr.r 
" lre - r --- r 2 cr FIG. 15(b) (-f). 

Recently, there has been grcwing cemar.c * s - 
mini.tarii.tica and reduction- in thickness cr resin- 
encapsuiated semiconductor device employing lead frames 
like the lead frame (plastic lead frame package; and the 

increase cf th* --rhp- - -- _ Q , 

...moe. . ermine, s cf resin-encapsulated 

semiccnductcr package as electronic apparatuses are 

-iniaturirec progressively and the decree of the 

integration cf semiconductor device '-.cease n , 0 „_ cc . , 

-" c -cc5e progressively. 

Thus, recent resin-encapsulated semiccnductcr package, 
particularly quad plate package f W . J and thin quad flat 

packages (7Q??s) hsve psr- 

c 6 eac " a Srear^y increased number cf 

pir.s . 

lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 
lead frames having inner leads arranged at comparatively 
large pitches among lead frames for semiconductor packages 
are fabricated by preS s working. However, lead frames 
having a large number of fine inner leads to be used for 
forming semiconductor packages having . large number of 
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Pi-s are Seated by sufc;ec;in; a fcU!)|( cf a sh;ci!rM# ; _ 

- process, net a press 



the order of 0.25 sen to er. etchir. 
working. 



The etching process for fcrrttng a lead 

fir " ^ lGadS ^ ^ -trioec" hereinafter ^ 
reference to FIG. 2<. . 

Win sheet of a thickness on the order of C.25 • ..1 

£r ~ bi£nk mo) is cieane =- ^--- iy ,„ 8 . :<;an . Ther ; 

a Photoresist, such as a water-scl^e casein chotcres^st 
containing potassium cichrc.ste as a sensitive agent, is 

spread in photoresist fi:-.s ' — -k„ 

-.e_ .he -a;or surfaces of 

-he thin film £s , howR <_ . . 

-nen, the phot ores s- *••-_«. 

- c .e exposed, through a 

=«* p.-ed.t.^n.d ps: e . r ._ o asht emi:;ed ^ ^ 

« ? h-pr.., or . me .-cury , s , ? , , M tMn jhMt ;j 

" 2 deVe: ° Per "* « fox, a patterned 

P^re.-esist :<30 as shown „ r:o . i4(c) . ?hen _ 

tM " Sheet " S " b3e " M - — . to . h. Id e„in 9 

Pr0 "" hi "» a„ d t h„ .„ « chant 

contains, f .„ le eMorld . „ , ^ 

•Prayed a g ei„st £ h. tM „ sh „ = ^ ^ ^ ^ 

portions of the thin sheet UiO ~ nr 

•"° not coate d with the 

Pattern., photoresist « ta :0J 0 so that inner ,.. ds of 
predeter B ined sizes an d shapes are forced as shown in r!5 . 
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~he.n, the patterned resist ;< :„ „ m 

ir.s are removed, --^ 

: Ditterned thi - — «» - •••«-=• » c=, ? : e:e . 

-r«=e .-.tvinc 1M lnner le , dj ef dcs ,. ed ^ 
= ■ :<:.:. Predetermined arses -- e ..... . 

' :s ~" iy :he -:ver-V;7-.r r? .;:"' 

«• inn., :eeo. foi fiMt!w , F , ede;err ,, eS ._ £b J .; 

• " h,B need be - a - d «• «• p« ^r„. M . „ .:; . 

r ~ ~ - — — « — in < 

». * iin.-an.. s?ice shape . ^ 

-* 8rvaiS between the lines are <- ^ 

^ . — ran «« of 50 to 100% 

- =n. thickness of the thin she-t From ■ 

e - b - *rom the viewpoint of 

-ormmg the oute- 5«h u . 

iead having a sufficient strength 

generally, tne thickness of s k. - hin ' h * 

0 " e sheec "A*»t be about 

«.« b e iB th . ranse of „ „ 8o ^ ^ 

" bonQin 9- When the etching orocess as in 
_ T y P-ocess as illustrated in 

- •• -« ,3 e mployed 1B f4briea;;n9 a ^ a 

:n ickness iatheran , e ofo i25 too i 
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fine tips thereof are arranged at a pitch of about 

However. recent mr.i ct-te resir.-er.raciu : £ - 
semiconductor package requires i.-.r.er leads arra.-.ced 
pitches ir. the range cf CIS :: 1.15 far smaller tr 

C.lfE When a lead fra.T.e is fabricated by crccessi.-.r 

thin sheet of a reduced thickness, the strength cf t" 
outer leads cf such a lead frame ;s not large enough 
withstand external forces that -ay be applied thereto 
the s'Szsecser.z processes including an assembling proce: 
and a chip mounting process. .-.cccrcir.giy, there is a lim: 
tc the reduction of the thickness cf the thin sheet t 
enable the fabrication of a -mute lead frame having fir 
leads arranged =: very small pitches by etching. 

An etching method previously proposed to cvercorr 
such difficulties subjects a thin sheet to an etchin 
process to form a lead frame after reducing the thicknes. 
of portions cf the thin sheet corresponding to the innei 
leads of the lead frame by half etching or pressing to forir 
the fine inner leads by etching without reducing the 
strength of the outer leads. However, problems arise in 
accuracy in the subsequent processes when the lead frame is 
formed by etching after reducing the thickness of the 
portions corresponding to the inner leads by pressing; for 
example, the smoothness of the surface of the plated areas 
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is unsatisfactory, the inner leads cannot be fcrr.ed - r . 
flatness and a dimensional accuracy required to ~- a -- 
lead ; 



me accurately for bc.-.ci.-.c and 

'-=e -c.k:r.z t 



platemaki.-.g process must be receated 



-cr-catmg process intricate. _-_ ia alsc . 
repeat a clatemaking process twice when the thickness - 
che pcrtions of the thin sheet corresponding to the 
leads is reduced by half etching before subjecting the thir 
sheet to an etching process for forming the lead frame, 
which also makes the lead frame fabricating process 
intricate. Thus, this previously proposed 

■° Practical lead frame 



etching method 

:as not yet been aoolied 



fabricating processes. 

[S^SJZZZ MATTERS TO BE SOLVED BY THE INVENTION) 

On the other hand, because a pitch among inner leads 
is made narrow ss the number of terminals is increased, it 
is considered important to know whether a- problem is caused 
or noc in association with position shift or Ocplanarity of 
an outer lead when implementing a chip mounting process. 
Accordingly, the present invention has been made in an 
effort to solve the problems occurring in the related art, 
and an object of the present invention is to provide a 
resin-encapsulated semiconductor device capable of meting 
the requirement for an increase in the number of terminals 



and resolving problems which are caused i; 



position shift end copianarizv 



n assoc: 
£n outer lead. 



\ e present 



;.XE.-..\'S TZR SOLVING THE SUBJECT MATTERS ■ 

According to one a spec- -f 

there -£ provided a resi.-.-eT-a-s • • - - 

er, - c .-s__e .ed se.T.i conduct 

-Sir.c a lead frame which • «: ev.^x • . 
two-step etching process to a body wherein a th- 
inner leads is less than that cf sh . Iead fr£ ^ 
comprising: inner leads having the thickness less ■ 
the lead frame blank; and ter.-r.i.-.al cciu.T.ns i; 
connected to the inner leads and having the sa«e t 
with the lead frame blank, the terminal columns pc 

£ cclur.r.-shaDed conf<cu~s-* — ^ 

^ w ' c is adapted 

electrically connected to an exte-^ _w 

, wU.t, the 

cclur.r-s being disposed outsic- . 

~- *--e inner _eac 

n-.ar.ner such that they are coupled to the inner lea 
direction orthogonal to the thickness-wise di 
thereof, the terminal columns having terminal p 
arranged on top ends thereof, the terminal portion: 
n»ade of solders, etc. and exposed to the outside be 
resin encapsulate, outer surfaces of the terminal c 
also being exposed to the outside beyond the 
encapsulate, each inner lead possessing a recta 
cross-section and having four surfaces including a 
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surface, a second surface, a third surface ar.d a re- 
surface, the first surface being flushed w;t - C r.e sur: 
cf a rema.r.ing poitior, of tne inner lead havi.-.c the s 
thickness with the lead frame blank while bei.-.c ccccseb 

the second surface, and each cf the third and - 

surfaces having a concave shape depressed toward :-e ins: 
cf che inner lead. 

According to another aspect of the present invent ic 
there is provided a resin-encapsulated semiconductor cev: 
using a lead frame which is s-Bp^z in accordance with 
twc-step etching process to a body wherein a thickness 
inner leads is less than that c: the lead frame blani 
comprising: inner leads having the thickness less than the 
of the lead frame blank; and terminal columns integral: 
connected to the inner leacs and having the same thioknes 
with the lead frame blank, the terminal columns possessor, 
a column-shaped configuration which is adapted to b 
electrically connected to an external circuit, the termina.' 
columns being disposed outside 'of the inner leads in c 
manner such that they are coupled to the inner leads in e 
direction orthogonal to the thickness-wise direction 
thereof, portions of top ends cf the terminal columns being 
exposed to the outside beyond a resin encapsulate, outer 
surfaces of the terminal columns also being exposed to the 
outside beyond the resin encapsulate, each inner lead 
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possesring a rectangular cross-section and havi.-.c fo 
surfaces including a firs: surface, a secc.-.d surface, 
cnird surface and a fourth surfoce, the first surface re:: 
flushed with one surface of a rer.air.ir.r ccrcicr. c- - - 
inner lead having the sane thickness with the lead fra- 
clan* while being opposed to the second surface, and ear 
of the third and fourth surfaces having a concave snap 
depressed toward the inside of the inner lead. 

According to another aspect of the present invention 
a se-i conductor chip is received inward of the inner leads, 
and electrodes (pads) of the semiconductor chip are 
electrically connected to the inner leads through wires, 
respectively. According to another aspect of the present 
invention, the lead frame has a die pad, and the 
semiconductor chip is mounted onto the die pad. According 
to another aspect of the present invention, the lead fram 
dees not have a die pad, and the semiconductor chip is 
fastened to the inner leads using a rei-nforcing fastener 
tape. According to still another • aspect of the present 
invention, the semiconductor chip is fastened by means of 
insulating adhesive to the second surfaces of the inner 
leads on one surface thereof on which the electrodes are 
located, and the electrodes of the semiconductor chip are 
electrically connected to the first surfaces of the inner 
leads through wires, respectively. According to yet still 
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another aspect of the present invention, the semiconductor 
chip is fastened to the second surfaces cf the inner leads 
oy bu-ps thereby u be electrically connected to tne inner 
leads. In the above descriptions, in the case t.-.ac the 
terr.ir.ai columns have terminal portions which are errenced 
on top ends cf the terminal columns, with the terminal 
portions made cf solders, etc. and exposed to the outside 
beyond the resin encapsulate, while it is the norm that the 
terr.ir.al portions comprising the solders, etc. are exposed 
to tne outside beyond the resin encapsulate, it is not 
necessarily required for the terminal portions to be 
projected beyend the resin encapsulate. Moreover, while it 
is possible to use the outside surfaces of the terminal 
columns while they ere r.oz encapsulated by the resin 
encapsulate and they ere exposed to the outside, the 
outside surfaces of the terminal columns which are not 
encapsulated by the resin encapsulate, can be covered by a 
protective frame using adhesive, etc. 



(WORKING FUNCTIONS J 

The resin-encapsulated semiconductor device in 
accordance with the present invention can meet a demand for 
an increase in the number of terminals. At the same time, 
in the resin-encapsulated semiconductor device, because the 
forming process of the outer leads as in the case of using 
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a mono-layered lead frame shown in FIG. 12 ,'b: is 
required, it is possible to provide a se.t- cor.ductcr devt: 
in which r.o protli.T.., art caused in asscnat • v — 
pcsition shift ar.d colplanaricy of the outer leads. .xrr 
particularly, the use of a xultt-pi.-r.ed lead fra.-e si-re 
ir. a r.ar.ner that inner leads have a thickness less tr.s. 
that of the lead frarr.e blank by a two-step etching pzzzsss, 
that is, the inner leads are arranged at a fine pLzzr., rar 
-eet a demand for an increase in the pin number c: t-» 
semiconductor oevice. furthermore, by using the lead frame 
which is fabricated by a two-step etching process as will 
be described later with reference to FIG. 1, the second 
surface of each inner lead has cop-anarity, ar.d is 
excellent in wire-bonding property. In addition, since the 
first, surf ace of the inner lead is also a flat surface and 
the third and fourth surfaces are depressed toward the 
inside of the inner lead, the inner leads are stable and 
coplar.arity width upon wire bonding -process can be 
enlarged. 

I EMBODIMENTS J 

Embodiments of the resin-encapsulated semiconductor 
device in accordance with the present invention will now be 
described with reference to the attached drawings. First, 
a resin-encapsulated semiconductor device in accordance 
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with a first embodiment cf the present invention 
described hereinafter with reference to fZGs . : 
FIG. 2(a) is a crcss-sec:;cr.e: view of tne 
encapsulated semiconductor device acccrcir.c tc zr.z 
embodiment of the present invent ior. . . FIG. ::b) is a 
sectional view of an inner lead taken along the lir.i 
of IG. 1(a), end FIG. 1(c) is a cress-sect icnal vie 
terminal column taken along the line 51-52 cf .FIG. 
Moreover, FIG. 2(a) is a perspective view cf the 
encapsulated semiconductor device according zo the 
embodiment of the present invention, FIG. 2(b) is a 
view cf the resin-encapsulated semiconductor device o 
2{a), and FIG. 2(c) is a bottom view of the 
encapsulated semiconductor device of FIG. 2{a). in F 
and 2, a drawing reference numeral 100 represents a 
encapsulated semiconductor device, 110 a semiconc 
chip, 211 electrodes (pads), 120 wires, 130 a lead 1 
122 inner leads, 131Aa a first surface, 131Ab a s 
surface, 231Ac a third surface, 232Ad a fourth surface 
terminal columns, 233A terminal portions, 133B 
surfaces, 233S a top surface, 235 a die pad, and ■ 
resin encapsulate. 

In the resin-encapsulated semiconductor d< 
according to the first embodiment, as shown in FIG. 
the semiconductor chip 110 is placed inward of the ; 
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ieacs 122. As can be readily seen f r „ r;G . - & . 
semiconductor chip ::o is mou ,, te:i on =h# ?£d ' 
surface therec: which is opposed to 

~ - S - „' Z £ 



-.hereof where the electrodes 



pais ; 

semiconductor chic 2:0 are arrange.. Earn electrtcV 
111 :s electrically connected the secc.-.c surface 121A 

= f the i.-.r.er lead 221 through the wire 120. r he ^ 

ejection between the resin-ence ? sulated sem^c-- 

C ' €ViC9 "° ° f Shl ' and an external c::, :: is 

achieve- by mcuntinc t^e — 

. -.e -es_..-e.-.cepsu_atec semiccncuctcr 
device 100 via th* — 

- a - P s -"=»» 123A each Peine made 
- * .^-.ph.rxc.2 solder, on a printed circuit substrate, 
w^-h '-he terminal portions 233A located on the toe surfaces 
-22S of the terminal colons 122, respectivelv. :n ., e 
resir.-er.capsulated semiconductor device of the ..... 
embodiment of the present invention, is is Ret Recessari , y 
-ouired to provide a protective frame 1 90, and instead, a 

structure, as shown in F2G. Mo", <•> u,m~- 

-n which no protective 

frame is used can be adopted. ■ 

The lead frame 230 used 4a the semiconductor device 
200 according to the first embodiment is made of a < 2% 

niCkei " ir ° n '"^ ^ lead frame 230* which 

has a contour as shown in FIG. Sfa) and $haped by fln 
•tching process, is used as th . Iead ^ ^ ^ ^ 
frame 130 has inner leads 232 w h <ch are shaped to have a 
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thickness less than that of the term .-.el columns 123 r 
other portions. Dam bars 15c serve as a :e- w.-.e 
ent-ecsulating the semiconducrcr chip 110 with = -o S .- 
Kcrecver, although the lead frame 12CA whith is rr::5£ea 
by etching to have the contour as show- •- r-- 
used in this embodiment, the lead frame is not limited r. 
such a contour because portions except the inner leads 111 
and the terminal columns 133 are not necessary. -The inner 
leads 121 have a thickness of <C Cm whereas the portions 
cf the lead frame 130 ether than the inner leads 121 have a 
thickness cf C.15 mm which corresponds to the thickness of 
the lead frame blank. The other portions cf the lead frame 
120 except the inner leads 121 .T.ey not have the thickness 
of 0.15 mm, but have a thickness or 0.125 mn>-0.50 nun which 
is thinner. The tips of the inner leads -31 have a small 
pitch of 0.12 mm so as to achieve an increase in the number 
of terminals for semiconductor devices. The second fac 
121Ab cf the inner lead 121 has a substantially flat 
profile so as to allow an easy wire boding thereon. Also, 
as shown in FIG. Kb), because the third and fourth fac s 
131Ac and 131Ad have a concave shape which is depressed 
toward the inside of the associated inner lead, a high 
strength can be obtained even though the second face (wire 
bonding surface) 131Ab is narrowed. 

In the present embodiment, since twisting does not 
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occur in the inner leads 231 irrespective of whet.-.er tr.e 
inner leads 131 is long or not. The inner leads havir.c -.he 
contour, us shown in FIG. 9 (a,, in which the zizs cf tr.e 
inner leads 131 are separated one free: anct.-.er. are 
prepared by the etching process, and the inner leads a-* 
resin-encapsulated after mou.nt-.-.g the ser.iccncjct r r chip 
therecn as will be described later.' However, where th- 
inner leads 231 are long in their length and have a 
tendency fcr the generation cf twisting therein, it is 
impossible to fabricate the lead frar.e by etching to have 
the contour as shown in TIZ-. =:a). Therefore, after 
etching the lead frame in a state where the tips of the 
inner leads ere fixed to the connecting portion 1313 as 
shewn in FIG. 9(0(0, the inner leads 122 ere fixed with 
the reinforcing tape 160 as shown in FIG. 9(c) (O,. r he n, 
the connecting portions 2 213 which are not necessary in the 
fabrication of the resin-encepsuleted semiconductor device 
are removed by a press as shown in FIG. 9(c) CM, and a 
semiconductor device is then mounted on the lead frame. 

Hereinafter, a method for the fabrication of th 
resin-encapsulated semiconductor device will now be 
described with reference to FIG. 8. First, the lead frame 
230A, as shown in FIG. 9(a), which is shaped by the etching 
process as will be described later, is prepared such that 
the second surfaces 131Ab of the inner leads 131 are 
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directed upward (FIG. eta)). 

Then, the semiconductor chip lie - s r.cuntec or.zc 
die pad lis such tnaz the surfaces of the str.iccr.du: 
chip 220 or. which the electrcces 1 * - 
directed upward (FIG. 3(b)). 

N'ext, after the sersi conduct or c— 3 -.-n „ - 

~ - < p . . u _s taste. 

onto the die pad 22S. the electrodes 2:1 c: - - 
semiconductor -hip lie and the second surfaces 12i.,b cf t 

inner leads 121 are bonded = r .u 0 _ 

c.her •-•sing wires I 

; FIG . s /»•» 1 



Subsequently, encapsulation is carried cut wirh t: 

conventional res in encapsulate l40 . Thereafter 

-necessary portions of the lead frame :30 wMch -ff 

protruded from the resin encapsulate 2<0 are cut by a ores 

to form terminal columns 2 2^ a— «' ~'*r» -k„ 

^ — c.so -he sice surface 

2333 cf the re-T^ai ~ni « ~ , — . 

— 811 -Pi — ns 2jj : r : G . 8(d)). 

.nen, the dam bars '■ 'S. - - «» 

--o, ...e .rane portions 237, etc. 

of th. M UOA « shown iB rIG .- , are re|nove<J 

"ext. th. terminal pottle.-,, :5 3 A „ eh mad . oi th# seml . 

spherical solde- are 

so.oe. are a.-angeo on the outer surface of each 

terminal column 233 to fab-< » , 

.o0. iwCwe a resm-encapsulated 

semiconductor device (FIG. 8(e)). 

Thereafter, the protective frame 180 is arranged by 
-ans of adhesive around an entire outer surface of the 
resultant structure in such a manner that the side surfaces 



J»lSO v< 



20 



US 

9-8205 



cf the -ermine! columns 123 ere covered therebv 
Elf);. At this time, the protective frame IrC funccicr.s t 



reinforce the semiconductor device. In ; 
protective frame 18C serves :: prevent 




leaking into a cap between the resin encapsulate arc zr. 
terminal columns due to the fact the side surfaces z 

the terminal columns are exposed to the outside, vherecy j 
crack is not formed in the semiccr.duct cr device and th< 
breakage of the semiconductor device is avoided. However, 
persons skilled in the art will readily appreciate that it 
is not necessarily required to prz.Lzie the protective frame 
IrC. Also, when such an encapsulating process by the resin 
is carried out using a cesirec -old, the encapsulating 
process is implemented m a state wherein the outer side 
surfaces of the terminal columns cf the lead frame are 
scmewhat protruded out cf the resin encapsulate. 

A method for etching the lead frame of the first 
embodiment will now be described in conjunction with the 
attached drawings. FIG. 12 'is of cross-sectional views 
respectively illustrating sequential steps of the etching 
process for the lead frame of the first embodiment. In 
particular, the cross-sect i one 1 views of FIG. 1 correspond 
to a cross section taken along the line D1-D2 of FIG. 9(a). 
In FIG. 11, the reference numeral 1110 denotes a lead frame 
blank, 1120A and 1120B resist patterns, 1130 first opening. 
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1140 second openings, 115C first concave portions, lie! 
second concave portions, 2170 flat surfaces, and 11?: ar. 
etch-resistant layer. First, a water-soluble casein resist 
using cotassiu.^r. dichromate as a sensitive agent is rested 
ever both surfaces of the lead frame blank 111: r.ace :: a 
<2i nickel-iron alloy and having a thickness cf about C . 1 5 
irjr;. UsLr.g desired pattern plates, the resist flirts are 
patterned to form resist patterns 1120A and 112C3 having 
first opening 1130 and second openings 114 0, respectively 
iFI3. 11(a)). 

The first opening 1130 is adapted to etch the lead 
frame blank 1110 to have a flat etched bottom surface to a 
thickness smaller than that of the lead frame blank 1110 in 
a subsequent process. The second openings HAD are adapted 
to fcrm desired shapes of tips cf inner leads. Although 
the first opening 1130 includes at least an area forming 
the tips of the inner leads 111C, a topoiogy generated by 
partially thinned portion by etching* in a subsequent 
process can cause hindrance in a taping process or a 
clamping process for fixing the lead frame. Thus, an area 
to be etched needs to be large without being limited to 
fine portions of the tips of the inner leads. Thereafter, 
both surfaces of the lead frame blank 1110 formed with the 
resist patterns are etched using a <8 3e 1 ferric chloride 
solution of a temperature of 57*C at a spray pressure of 
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2 ' 5k?/Cm: - ^ -—ess ia , er . T ,, aiec . £ 

of ti:ae when fir$t ^ e,=, ea - 5a , eve £ 

etc-d bottom surface have a dec-- s c .„. 

= = tr.. .thicks... of the lead fcIar> , r ._ 

Althcygh both surfaces cf . 

-c Cw rra-e c 1 a - < • - • - 

e:c " s ia — «--.- 

r t!m b>u * m °- — *«■. ;; 

- mo „. ^ 

-.-.:s €.r.bcci-er- *« - rt • 

........ ■"' „ . 

= -'or the or- -a — - . 

* - c — ««C9.-.dary etchi.no 

accesses «, less than that tak~ - 

- " e C£se c - etching of 

- «~ :, 0 tnp . nlvtly etch 9 
. .... op,„ s .„ 1:J0 s . . BS4r>ly ce>:ed wth 

- «s is -.„ t het . meu „ ax (aeiaic w>)f MR-WB6, Ih . 
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portion of the surface for.-r.ed with the first recessi 
and first opening 2130, as shown TZZ-. ::;-), tea 
is difficult to coet tr.e ecch-resiscar.t layer llrC z 
the surface portion including the first recesses 
Although the etch-resistant layer 11 = 0 wax er.pl rye c : 
embodiment is an alkali-soluble w SX , any suited 
resistant to the etching action of the et chant solutt: 
regaining somewhat soft during etching may be used, 
for forming the etch-resistant layer 11 BO is net 2irr.it 
the above-.-r.enticr.ed wax, but -ay be a wax cf a 'JV-se 
type. Since each first recess 11=0 etched by the pr 
etching process at the surface formed with the pa 
edepced :o fcr.v. a desired shape of zr.e inner lead z: 
filled up with the etch-resiscar.c layer 1180. ic is 
further etched in the fcilowir.g secondary etching croc 
The etch-resistant layer 1150 also enhances the mechar 
strength of the lead frame clank for the second etc 
process, thereby enabling the second etching process t< 
conducted while keeping a high accuracy. It is 

possible to enable a second etchant solution to be spr. 
at an increased spraying pressure, for example, 2.5 kg 
or above, in the secondary etchir.g process. The increc 
spraying pressure promotes the progress of etching in 
direction cf the thickness of the lead frame blank in 
secondary etching process. Then, the lead frame blank 
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subjected to a secondary etching process. In :r.:s 
secondary etching process, the lead frame clar.k lllC : s 
etched at its surface formed witn firs- recesses 11;. 
having a flat etched bettor. surface, :: ccrrpletely 
perforate the second recesses 116C, thereby f crr.ir.c : r.e 
tips cf inner leads 131A (FIG. 11. si). 

The bottom surface 1170 cf each recess fcrmed by the 
primary etching process is flat. However, both sic* 
surfaces cf each recess positioned at opposite sides of the 
better, surface 1170 have a concave shape depressed toward 
the inside cf the inner lead. Then, the lead frame blank 
is cleaned. After completion cf the cleaning process, the 
etch-resistant layer 1180, and resist films (resist 
patterns 1120A and 11203) are sequentially removed. Thus, 
a lead frame 130A having a structure of FIG. 9(a) is 
obtained in which tips of the inner leads 131A are arranged 
at a fine pitch. The removal cf the etch-resistant layer 
1180 and resist films (resist patterns li,20A and 1120B) is 
achieved using a sodium hydroxide solution serving to 
dissolve them. 

The processes for manufacturing the iead frame as 
shown in FIG. 11, is to form by means of etching the lead 
frame having the tips of the :r,ner leads used in this 
embodiment cf the present invention, which have a thickness 
less than that of the lead frame. Especially, the first 
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surfaces 2 31Aa of the rips of the inner leads as show- • 
FIG. 1, are flushed with one surfaces of remaining P&r - ic " 
of tne inner Isads having the san.e thickness wi- h -_-e ; e5 
frame while being opposed to the second surface. — r- 
the third and fourth surfaces are forced to nave a 
shape which is depressed toward the inside cf 
leads. Where a semiconductor chip is mounted on the se==~ 
surfaces 131Ab of the inner leads by means of bumps for a, 
electrical connection therebetween, as in a semiconductor 
=evi= e according to a third embodiment as will be described 
hereinafter, an increased tolerance for the connection bv 
=-ps is obtained when the second surface l31Ab has a 
concave sh ape Qepressed row£rd ^ ^ ^ ^ 

lead. to this end, an etching method shown in FIG. 12 is 
adopted in this case. The etching method shown in FIG. 12 
is the same as that of FIG. ia association with its 

primary etching process. After completion of the primary 
etching process, the etching method is cSnducted in a 
manner different from that of the etching method of FIG. 11 
in that the second etching process is conduced at the side 
of the first recesses 1150 after filling up the second 
recesses USO by the etch-resist layer :ieo, hereby 
completely perforating the second recesses 1160. At this 
time, by implementing the primary etching process, etching 
at the side of the second openings 1K0 is performed in a 
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sufficient manner. The cross section of each i-r-~ 
including its tip, forced in acccrca.-.ce w:-_- the e ---- 
sw-nod or FIG. 12, has a concave shape =e?:ejse; _ 
ir.side of the inner lead at the secc.-.d surface 
shown in FIG. 6 ;b) . 

The etching method in which the etchms process ia 
conducted at two separate steps, respective!:,, as L - - hs - 
cf FlGs. 22 and 12, is generally called a "two-step etching 
method". This etching method is advantages in tha - 
desired fineness can be obtained. The etching method used 
--o fabricate the lead frame 13.A cf the first embodiment 

ShCWS ^ ?:G - 9 - VClves ^< —tap etching method and 
the method for forming a desired shape of each lead frame 
portion while reducing the thinness of each pattern 
formed. Zn particular, the etching method makes it 
possible to achieve a desired fineness. -., accordance with 
the method illustrated in FlGs. 12 and 12, the fineness of 
the tip of each inner lead 13IA formed by. this method is 
dependent on the shape of the second recesses 1160 and the 
thickness t of the inner lead tip which is finally 
obtained. For example, where the blank has a thickness t 
reduced to 50 Dm , tne lRa . r 2eecis C5n ^ & 
corresponding to a lead width Wl of 100 Dm and a tip 
Pitch p of 0.15 mm, as shown in FIG . 11 < e ,. In th . c „. of 
"sing a small blank thickness t of about 30 Dm and a lead 
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width Wl of 70 Dir., it is possible to form inner :<-c 
having a fineness corresponding zc an inner lead citcr. r z 
0.12 .nr.. Cf course, it may be possible to fcrrr. inner .e = : ; 
having a further reduced tip pitch by ad just inr tne 



£ n 



thickness t and the lead width Wl . 



at is to say, an 
inner lead tip pitch p up to 0.08 rr-., a blank thickness j: 
to 25 Dm , and a lead width Wl up to AC Cm can ce 
obtained . 

In the case where twisting cf the inner leads dees not 
occur in the fabricating process, as in the case where the 
inner leads are short in their length, a lead frame 
illustrated in FIG. 9(a) can be directly obtained. 
However, where the inner leads are long in length as 
compared to those of the first embodiment, the inner leads 
have tendency for the generation of twisting. Thus, in this 
case, the lead frame is obtained by etching in a state 
where the tips of the inner leads are bound to each other 
by a connecting member 1323 as shown -in FIG. 9(c) CO. 
Then, the connecting member 131B which is not necessary for 
the fabrication of a semiconductor package is cut off by 
means of a press to obtain a lead frame shaped as shown in 
FIG* 9(a). 

Moreover, as described above, where unnecessary 
portions in a structure shown in FIG. 9(c) (<) are cut to 
obtain the lead frame having the contour shown in FIG. 
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5 (a,, a rei nforci.,c tape - ec pc;yijB;de ^ 

generally used, as shown iR r - G e ; = l ,, M . ^/.^ 
connecting menber 2313 is cur off by ef £ re££ 7 

cbr.is.th. contour shewn in ?: 3 . 5 . c .. Dj# £ 
«vice is counted on the leac f-ar.e £tl -, 
herein, tape , attached V.o." ^ " ^ 

"cisenduc-.er device is encapsulated with . resi , £ 

condition where the lead frar.e - ss _, e r . 

..cs ...e taoe. ?r» 

line E22-z: 2 illustrates a cut ccrticn. 

The tip 5 f rne inner lead 111 = - « 

-..s -e = o fra.-e used 

ia Mel!K * EK devi:a ----- ------ . 

has £ ~< etched fist surfe-e - 

e .second surface) 2 3iAb 

which is substantially fiat a— . 

— e-e.ore has a width Wl 
s.ishzly greater than the w- d-- x: 

V a- £r . opposite surface. 

The widths Wl and K2 (a bou- n-,, - 

u,) s; e *ore than the 

width W at the central oortio- -s. . 

. ---o.. , ne wips when viewed in 

«■» -i:.=Uo„ „ f the inner lM „ :hicknej5 . ihus _ 

of =h. inner le . d has , cross . se=:ien>1 shape h>vin9 

opposite wide surfaces t« ~ k .• _ 

u.-aces. To this end, although either o' 

the opposite surfaces of the tip can 

-** -J-A can be easily 

electrically connected to a 

*o a se.-n.conductor device (not 

>y a wirt :20A „ „„. thl , emboCi „ ent illustrates 
— in no. „, = „.,. inr!G . !3> . reference „ umejai 
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131Ab depicts an etched fist surface, 2 32Aa a sur:* c :e :: a 
lead frame clank, and 222A and 1225, respectively, r clarec 
portion. In the case of :ZZ. 23*3) .a;, there has 
particularly excellent in vire-bcr.dir.c property, zzza.se 
the etched flat surface does net have roughness. TZZ . 
13 ('>} shows that the tip 1 2 2 2 E cf the inner lead c: the 
lead fra.T.e fabricated according to the process illustrated 
in FIG. 14 is wire-bonded to a semiconductor device. In 
this case, however, both the epposite surfaces cf the tic 
12223 cf the inner lead are flat, but have a widrh smaller 
than that in a direction cf the inner lead thickness. In 
addition to this, as both the ccpcsite surfaces of the tip 
12315 is formed of surfaces of the lead frame blank, these 
surfaces have an inferior wire-bonding property as compared 
to that cf the etched flat surface of this first 
embodiment. TIG. 13 (-) shews that the inner lead tip 
1331C or 2322D, obtained by thinning in its thickness by a 
means cf a press (coining) and then by etching, is wire- 
bonded to a semiconductor device (not shown); In this 
case, however, a pressed surface cf the inner lead tip is 
not flat as shown FIG. 23(-). Thus, the wire-bonding on 
either of the opposite surfaces as shown in FIG. 13{ — ) (a) 
or FIG. 13(— )(b) often results in an insufficient wire- 
bonding stability and a problematic quality. The drawing 
reference numeral 1331Ab represents a coining surface. 
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A modified example of the resin-encapsul ated 
semiconductor device in accordance with the *•-«- 
embodiment of the present inventicr. will descried 
hereinafter. FISs. 3(a) through 3;e* are :r : «c. S5:: . - r£ . 
views cf the modified example cf the :es:-- e ,:aps-=:e; 
semiconductor device in accordance with the *• - s - 
embociment cf the present invention. The semiconductor 
device of the modified example as shown in F.S. 3 la), is 
different from that of the first embodiment in that a 
position of 'the die pad 135 is chanced, that is, the die 
pad 135 is exposed to the outside. 3y the fact that the 
die pad 135 is exposed to the outside, the heat dissipation 
property is improved as compared to the first embodiment. 
Also, in the semiconductor devioe of the modified example 
as show., in FIG. 3(b), because the die pad 135 is exposed 
« the outside, the heat dissipation property is improved 
as compared to the first embodiment. Unlike the first 
embodiment or the modified example as shown- in FIG. 3(a), 
in the present modified example as shown in FIG. 3(b), 
because a direction of the semiconductor device 110 is 
changed, the first surfaces of the lead frame are 
established as the wire bonding surfaces. The modified 
examples as shown in FZGs. 3(c), 3(d) and 3(e), illustrate 
semiconductor devices which are obtained by modifying the 
semiconductor devices of the first embodiment, the modified 
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example as shown in FIG. 3(a) and the modified exa.-.d, 
shown in FIG. 3(b), wherein the semi- spherical solders ar 
not used, and instead, the too surfaces cf me tetmir.e 
columns are directly used as the terminal portit.-.s. w.-.erec 
an entire manufacturing procedure can be simplified. 

N'exr/ a resin-encapsulated semiconductor device ;.- 
accordance with a second embodiment cf the present 
invention will be described. FIG. < (a , is a 
sectional view of the resin-encapsulated semiconductor 
device in accordance with the second embodiment of -_- e 
present invention, FIG. 4 ,b, is a cross-sectional view 
illustrating inner leads, taken along the line A3-A4 cf 
K6. <i.). and FIG. 4 (c, is a cross-sectional view 
illustrating a terminal column, taken along the line 33-34 
=f r:3- <(a) ' Because an outer appearance of the 
semiconductor devic.e of the second embodiment is 
substantially the same as that cf the first embodiment, it 
is not illustrated in the drawings. In FIG." 3, the drawing 
reference numeral 200 represents a semiconductor device, 
210 a semiconductor chip, 211 electrodes (pads), 220 wires, 
230 a lead frame, 231 inner leads, 23lAb a second surface, 
231Ac a third surface, 23IAd a fourth surface, 233 terminal 
columns, 233A terminal portions, 233B side surfaces, 233S 
top surfaces, 240 a resin encapsulate. and 270 a 
reinforcing fastener tape. In the semiconductor device of 
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this second embodiment, the lead '►em- ?v> ■ 

<=- --sir.e ooes net have 

die pad, the semiconductor ----- . 

" ' ■- *-«- is raster.ed to t 

inner leads 231 by the reinfc— -~ 

* -es.er.er tape 2"C - . 

the semiconductor chip 210 is electrically 

electrodes (pads) 222 to the e e ~— < ... 

-e .s-rraces 25l.-.c r :' : - 

inner leads 231 by wires 22* 

second embodiment, similarly to the " - s - 

. -r.. __rst emocsimer.t, t.-.t 

electrical connection betw e «r 

e ' n — e -esm-enceps-jletec 

semi conduct cr devir© ? on ~< • 

e Ke or t.-.is en-bo- 1 - -,er - ■ 

--men . e r,c an e x t e r - - i 

circuit is achieved by .t.ou-- • -- 

— e re sm-encapsulated 

semiconductor device 20C via the - — «.,.. _ . 

...-.-) a 2 portions 233A 

each being .-.ace of 3 seni-so*- — ' cn .w~ 

a. solder, on a printed 

circuit substrate, with the te~v~-. 

Portions 233A located 

on the top surfaces 2~-s -- 

--=> —e terminal columns 233, 

respective! v. 

In addition, the sen-' ' „. 

cr oevice of this second 

embodiment does not have a d-e -ad a « .k„ 

a.e »oo as snown in FIGs. 10(a) 

10,b». The «n«.«„i„, Mthod of th - e «„ icenductor 

° f enb ° dI ™"-- »** «* 1- *.-.'■«« which 

is sh.pec by th . . tehin , procMs ls sobstantuny s ^ 

as that of the first embod<.T,e~ o x - e ^ r K 

«u>oc_.T.e... except that, while in the 

case o £ th . „„ t enboaimen; , s)w uir< bonains p _ ocess ^ 

resin encpsur.tin, process .„ „ ttonM Jb , ^ 

wherein .he semiconductor chip is f.st.n.d to the inner 
lesds. i„ the Cise e{ the secoM embodi|>enti 
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bonding process and re ««- 

— M -P»a^:ing process 
performed in a state wherein the s . P -.. n ,.. 

-astene- together with ^ e ^ 

. _ _ ~y the 

reir.rcr— r.g 'astener rape 270. Alc C# 

~r.e unnecessary pcrticr.s 
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— c ~ Ferric-. 

— ? Process after res'i - • 

C3 - ri -•■caos , j_ar • i 

• Process are 

-----a _n t j>e same wav as - -« 

. . M rsc e ~-===i-ent. The 

16Sa f:& ™ -30 as shown la ?2G , . 

•-c. .o,a) is cctained in the 
seme manner by which the lead -» C » ■ 

- - i/. n . cs snowr. in ~IG 

-:a) is obtained. 2n 0 . h . 

—s. ~> cutting the resultan- 
s.ructure obtained after etc--— --«, 

- c.tre as shown in 

the contour 6S c~ w - , _ 

oh-., . in riG - 10(a) is 

OD.......O. Ae tnis tine> c 

. _ --ven._o.nai reinforcing 

-as.ener rape 260 (the polyi-d. as .. 

i " e} as sr.own in FIG 
10(0 (O,, which performs a r— . 

--*«9 function is used. 

FZG - 5 (a > through 5(c) 

c.e cross-sectional views 
• wstratmg modified exanoles o< -w. „ 

* °" * ne semiconductor device 
- e second embodiment. The semi^w 

* ne semiconductor device as 

shown in FIG. 5(a) is h,** 

} " dl - fere " >'rom the semiconductor 
device of the second embodiment, i„ t w ac . h . . , 

" cat t he surface of the 
semiconductor chip thereof which has th . , 

nas the electrodes is 
Erected downward. The modified • XM »-.. 

examp.es as shown in riGs . 

S(b) and 5(c), niunr^. 

-llustrate semiconductor devices which are 
obtained by modi^vino r h» 

i.yxng the semiconductor devices of the 
second embodiment and the modified exan,m. 

M example as shown in FIG. 
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5(a,, wh . r . ln the lttl ., ph . riMl ^^.^^ _ 
instead, the top surfaces of t, e ^....^ 
directly usee as the terminal portions - 

=ecsuse a protective frame - s — . • 

-s usee sr.o the 

> surfaces 2233 of the tergal c:l^ s -, 3 ... 

5 c -e e.xctsei tc 

outstce, a checking operation by fl :§| . £ _ = _ = _ ^ 

easily performed. 

»>.i».f»r. a « s; .,.«, =SFS . j;i:eS 

8,V "* i3 "it!, a - r4 s . bcc , sen: 8f . k „ " 

sectional view of ~ c ._ 

— -es.r.-encaps-ated semiconductor 

e....oc.r.er.t, r:5 . 6;b; £ creM _ 

sectional view illustrating e - 

9 — " e - -eacs, taken along the 
--r.e A5-A6 of FIG. 6(a), and FIG. €;-, < s 

" s a cress-sectional 
vtew illustrating a terminal colas- -ake- -i 

aken al =>n? the line 

= = -=>o of FIG. 6 ih) 

«to). Because an cuter appearance of the 

semiconductor device of the this third embodiment is 
s-stantiauy the S ame as that of the flMt embodiinent , 
- -t illustrated in ^^^^ ^ . g _ 

reference numeral 300 represents a semiconductor device, 
310 a semiconductor chip, 31, bu , ps . 2 30 a lead frame, 33> 

inner leads, 33lAa a first sur'ace 331ah . 

- ace ' 333Ab a second surface, 

331Ac a third su-'aco 

"-ace, 33,Ad a fourth surface, 333 terminal 

columns, 333A terminal portions 333a 

- wlo "S' 333B side surfaces, 333S 

"op surfaces, 340 

340 a resin encapsulate, and 350 a 
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reinforcing fastener tape „ 

pe ' -he semiconductor device 

this third embodiment, the semiconductor chic 

fastened to the second surfaces 332Afc of the 

231 by the bumps 312 thereby tc be electric* - 

to the second surfaces 331Ab. 7- ... ".. 

concur as shown in FIGs. 10(a) «^ 13 ,u. 

' °' w wr.icr. :s femes 

-he etching process of T'G -i . . 

rtS sr ' cwr - in FIG. 

J *f ) {h; , born widths wia - t^-* , . 

iawns W1A an. ^ A , about ;c£) ^ ^ ^ 

e-d bottom ends of the <~*> e - ' = 

e - -eccs .-31 ere =--•<=,- 

• . — - — <-r.cn a 

wioth v;a at a center oor--c~ •'- - 

.o...c. c .r.iCK.ness-wise direction. 

Sue to -.he fact that the second surfaces 23'Ab • 

ho — -~e inner 

«- «h. «.-„ surfaces „ :A . ... .. K> a d#jsred finMw 

«« b. = b -. ai .,«. Alao , „ h „ =he second s ; 3ji;u> ^ 

tne inner 2eads 331 ere e ? ec - -'- 8 n „ 

e-ec ally connected to the 

semiconductor cr<r> „,- 

-r..p vi. Dum?s , eisy eoan . et , 8n ^ 

«=^: ;sh e d shoun in ri8 . :3(0)(bK rurther _ jn 

of . M . third .^ odi .,. nt . as ln t „. c . st e£ 

— s.cond -Wtau, th . . lectricai con „. ction betuMn 
th. r.. In .. ncapsul . t . d seniconduc:er d4yice oi 

embodiment and an external • 

external circuit is achieved by mounting 

the resin-encapsulated semiconductor device 300 v ia the 
terminal portions 333A each being made of a semi- spherical 
-Ider, on a printed circuit su.strace, w itn the terminal 
Portions 333A located on the top surfaces of the terminal 
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columns 333, respectively. 

In addition, unlike the semiconductor device c: - 
iirst er.bodiir.ent, the semiconductor device of th-s 
embodiment uses a lead frame which is shaped by the s-~ - 
process as shown in FIG. 12. However, the manufactur • - 
method of the semiconductor device of this embed ;mer.- 
substantially the same as that of the '<-s- o---^.- a - 
except that, while in the case of the first embodiment, th 
wire bonding process and resin encapsulating process are 
performed in a state wherein the semiconductor chip is 
fastened to the inner leads, in the case of this third 
embodiment, the wire bonding process and resin 
encapsulating process are performed in a state wherein the 
semiconductor chip 310 is fastened to the inner leads 331 
via the bumps. Also, the cutting process for the 
unnecessary portions and the terminal portion forming 
process after resin encapsulating process are implemented 
in the same way as the first embodiment. 

FIG. 6(d) is a cross-sectional view illustrating a 
modified example of the semiconductor device in accordance 
with the third embodiment of the present invention. m the 
modified example of the semiconductor device as shown in 
FIG. 6(d), the terminal portions each comprising the semi- 
spherical solder are not provided, and the top surfaces of 
the terminal columns are directly used as the terminal 
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portions. Because the protective frame is „ oc used gr , 
side surfaces 3333 of the terrr.ir.ei columns 333 are eZc, 
to the outsioe, a cnecicing operation fay a test, etc 
easily performed. 

herer.-.after, a resir.-«T- £D5 -. ■ 
device iB accordance with a fourth embodiment of - 
Present invention will be describee. F 2G. 7f., Ls . crcS£ 
sectional v<ew f k fl 

-a*., -..wcpsuia.ee serr.icond-jcte 

device of the fourth embod'—- - r-r , - 

, / ro: is a cross 

sectional view illustrarinc — 

- -eacs, taken along th 

line A7-A8 of FIG. 7(a), and ri3. 7 ( ~) s _ 

B^-BS of „,. , (b) . 3 . =ius , „ ou;er a?pearance o; 

semiconductor device of the -~- s f^. — i. u _,. 

- — s fourth embodiment is 

substantially the same as that of the - s - • • 

- r - e s >- embociment, it 

is not illustrated in the c-aw-:- s r-, - 

-.aw.... s . in .-IG. /, the drawing 

reference numeral . 4 00 represents a semiconductor devio , 
410 a semiconductor chip, 411 pads , « 30 a . lead gg ^ ^ 
inner leads, «31Aa a first surface, 431Ab a second surface, 
«1AC a third surface, 431 Ad a fourth surface, 433 terminal 
columns, 433A terminal portions, <333 side surfaces, 433S 
cop surfaces, „ 0 a resin encapsulate, and 470 insulating 
adhesive. Ib the IMleeBdueter device Qf ^ 

embodiment, one surface of the semiconductor chip 410 on 
which the pads 411 are disposed is fastened to the second 
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surfaces 431Ab of the inner leads 431 by the ir.ssl. 
adhesive 470, and the pads 4i* * - - c - - 
o: the inner leads 431 are eiec.r.caliy csr.r.ectes v 
cther by wires 420. The semiconductor device = f 
fourth er.bcdin-.ent uses the same lead .frarr.e ~zLzh is use 
the third embodiment, which has the contour as shcw- 
-"3. :0(a) and 10(b). Also, in the case of this is: 
embodiment, as in the case of the first and se: 
embodiments, the electrical connection between the res 
encapsulated semiconductor device 400 of this embodim 
and an external circuit is achieved by mounting the res 
encapsulated semiconductor device 400 via the termi: 
portions 433A each being mace of a semi-spherical sold, 
on a printed circuit substrate, with the terminal portic 
433A located on the top surfaces of the terminal coluir 
433, respectively. 

FIG. 7(d) is a cross-sectional view illustrating 
modified example of the semiconductor device in accordanc 
with the fourth embodiment of the present invention. : 
the modified example of the semiconductor device as shov 
in FIG. 7(d), the terminal portions each comprising th 

semi-spherical solder are not provided, and the to. 

surfaces of the : terminal columns are directly used as th. 

terminal portions. Because the protective frame is not 

used and the side surfaces 433B of the terminal columns 43- 
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e*c. can be easily performed. * " 

;-r.-£crs or the invention; 

present invention 

n *- =es a resin-en—*.-- 

S - -viC. «plo»i» 9 .w, 4be . . 

fr.«. „ hlsh ., cap5b , e of — •« -•• = 

- c ^-«.«cr.d for 

we - 4 "- no1 number. Fur^« ^ 

:__e, rr.e res*-*- 

encapsulaced semiconductor cV-, 
■ -3 , ^ - ac «rdance with — s * 

" cn coes not require a croce- .... 

-r.e cam bars as in t~e c-«„ - 

' L -- e Cose or •js - '"- e • _ .. „ . 
c— - ' " :rane havino 

--«=-s ss shown in ~~ t - - 

' ~ s e result of -v s 

-■»• -^^-encapsulated semiconductor dev- 6 ri 

» -orated wit, cePlanar , v . ,„ ; o :.;;;-' or a ?robiem 

„ . w * »-o these 

aovantages, the resin-enceosu " a-d 

a .ho--.n.d • -•--•~o semiconductor dev ice has 

sno..eneo interconnection leno- - s 
or -h. BGA K CS CCB, - oa -- e « to the OTP 

6 Wh *" b * th * semiconductor device can s 

. - - Parasitic capacity, and shortened' i n a 

20 tinte . opened in a transfer delay 
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